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(54) DRAM CAPACITOR FORMULATION USING 
A DOUBLE-SIDED ELECTRODE 

(75) Inventors: Scott J. DeBoer, Boise, ID (US); 

Husam Al-Shareef, Boise, ID (US); 
Randhlr Thakur, Cupertino, CA (US) 

(73) Assignee: Micron Technology, Inc., Boise, ID 

(US) 

( * ) Notice: This patent issued on a continued pros- 
ecution application filed under 37 CFR 
1.53(d), and is subject to the twenty year 
patent term provisions of 35 U.S.C. 
154(a)(2). 

Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C 154(b) by 0 days. 
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Primary Examiner — Cuong Nguyen 

(74) Attorney, Agent, or Firm — Dickstein Shapiro Morin & 

Oshinsky LLP 

(57) ABSTRACT 

A capacitor having a double sided electrode for enhanced 
capacitance. In one embodiment, the double sided electrode 
capacitor is a stacked container capacitor used in a dynamic 
random access memory circuit. The double sided electrode 
is preferably formed of a conductive metal, provided that an 
oxide of the metal is conductive. The double sided electrode 
capacitor provides a capacitor that has high storage capaci- 
tance which provides an increased efficiency for a cell 
without an increase in the size of the cell. 
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(54) DOUBLE-SIDED CAPACITOR STRUCTURE 
FOR A SEMICONDUCTOR DEVICE AND A 
METHOD FOR FORMING THE STRUCTURE 

(75) Inventor: Belford T. Coursey, Meridian, ID (US) 

(73) Assignee: Micron Technology, Inc., Boise, ID 

(US) 



( * ) Notice: 
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U.S.C. 154(b) by 54 days. 



(21) Appl. No.: 10/150,622 

(22) Filed: May 17, 2002 

(65) Prior Publication Data 

US 2003/0215998 Al Nov. 20, 2003 

(51) Int. CI. 7 H01L 21/8242 

(52) U.S. CI 438/253; 438/254; 438/396 

(58) Field of Search 438/3, 238-256, 
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(57) 



ABSTRACT 



A method used to manufacture a semiconductor device 
comprises providing a first conductive container capacitor 
top plate layer and etching the first conductive container 
capacitor top plate layer to form a plurality of openings 
therein. Subsequently, a container capacitor bottom plate 
layer is formed within the plurality of openings in the top 
plate layer such that the bottom plate layer defines a plurality 
of openings. A second conductive container capacitor top 
plate layer is formed within the plurality of openings in the 
bottom plate layer. The first conductive container capacitor 
top plate layer is electrically coupled with the second 
conductive container capacitor top plate layer. The first and 
second conductive container capacitor top plate layers and 
the container capacitor bottom plate layer form a plurality of 
container capacitors. A structure resulting from the method 
is also disclosed. 
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Patent Number: 5,126,280 
{45] Date of Patent: * Jun. 30, 1992 



[54] STACKED MULTI-POLY SPACERS WITH 
DOUBLE CELL PLATE CAPACITOR 

[75] Inventors: Hiang C Chan; Pierre Fazan, both of 

Boise, Id. 



[73] Assignee: 
[*] Notice: 



Micron Technology, Inc., Boise, Id. 

The portion of the term of this patent 
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Attorney, Agent, or firm—David J. Paul 



[57] 



ABSTRACT 



A multi-poly spacer, double-plate, stacked capacitor or 
MDSC using a modified stacked capacitor storage cell 
fabrication process. The MDSC is made up of a rectan- 
gular boxed-shaped polysilicon storage node structure, 
having multiple poly post residing in a buried contact 
used to connect the MDSC to an active area. The 
polysilicon storage node structure is overlaid by 
polysilicon with a dielectric sandwiched in between to 
form a completed MDSC. Developing the MDSC from 
a planahzed surface allows the capacitor to be fabri- 
cated with only 2 photomask steps. With the 3-dimen- 
sional shape and a texturized surface of a polysilicon 
storage node plate, substantia] capacitor plate surface 
area of 100% or more is gained at the storage node. 

15 Claims, 14 Drawing Sheets 
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[54] METHOD OF FORMING A LOW COST 

DRAM CELL WITH SELF ALIGNED TWIN 
TUB CMOS DEVICES AND A PILLAR 
SHAPED CAPACITOR 

[75] Inventors: Janmye Sung. Hsincnu; Chih-Yuan 

Lu. Hsin Chu; Howard Clayton 
Kirsch, Taoyuan. all of Taiwan 

(73] Assignee: Vanguard International 

Semiconductor Corporation. Hsinchu. 
Taiwan 
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Primary Examine r— Joni Chang 

Attorney, Agent, or Firm— George O. Saile; Stephen B. 
Ackerman; William J. Stoffel 

[57] ABSTRACT 

The invention is a method of forming a reduced cost DRAM. 
The process has two embodiments for forming twin wells 
and two embodiments for forming pillar shaped capacitor 
electrodes. The twin well embodiments are simple low cost 
processes. The embodiments for forming the electrode pil- 
lars begin by forming a tungsten siiicide conductive layer od 
a first planarization layer. For the first embodiment, the 
pillars are formed using a photolithography mask with a 
pattern of spaced transparent areas. The dimensions of (he 
spaced transparent areas and distances between the spaced 
transparent areas are smaller that the resolution of the 
lithographic tool. Spaced oxide islands are formed with the 
mask and are used as an etch mask to form spaced pillars 
from the conductive layer. This first embodiment for fabri- 
cating the multiple pillar capacitor forms pillars of a smaller 
dimension than the resolution of the photolithography tooL 
The second embodiment for forming the pillars involves 
using small titanium siiicide islands as an etch mask to 
define the pillars. 
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[54] METHOD OF FABRICATING A CAPACITOR 
ELECTRODE STRUCTURE IN A DYNAMIC 
RANDOM-ACCESS MEMORY DEVICE 

[75] Inventor: Kung Linliu, Hsinchu, Taiwan 

[73] Assignee: Worlwide Semiconductor 

Manufacturing Corp., Hsinchu, 
Taiwan 
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[30] Foreign Application Priority Data 
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[57] ABSTRACT 

An integrated circuit (IC) fabrication method is provided for 
the fabrication of an electrode structure having an increased 
surface area for a double-crown type of capacitor in a 
dynamic random -access memory (DRAM) device. In this 
method, damascene technology is used, which can help 
reduce the height difference between the memory cell region 
and the peripheral region, thus eliminating the required 
planarization process in the prior art. Moreover, this method 
can provide an electrode structure having a large surface 
area that allows the associated capacitor to be considerably 
increased in capacitance as compared to the prior art while 
requiring no increase in the layout area in the integrated 
circuit. 
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ABSTRACT 



Mixed metal aluminum nitride and boride diffusion barriers 
and electrodes for integrated circuits, particularly for 
DRAM cell capacitors. Also provided are methods for CVD 
deposition of M JC A3 y NJB H , alloy diffusion barriers, wherein 
M is Tl, Zr, Hf, V, Nb, Ta, Cr, Mo, or W; x is greater than 
zero; y is greater than or equal to zero; the sum of z and w 
is greater than zero; and wherein when y is zero, z and w are 
both greater than zero. 
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